The bioactivity and receptor affinity of recombinant tagged EGF designed for tissue engineering applications is defined by the nature and position of the tags.
For tissue engineering applications, growth factor immobilization on cell culture scaffolds bears the potential to stimulate cell proliferation while minimizing costs associated to soluble growth factor supply. In order to evaluate the potential of a de novo-designed heterodimerization peptide pair, namely the E and K coils, for epidermal growth factor (EGF) grafting on various scaffolds, production of coil-tagged EGF chimeras using a mammalian cell expression system as well as their purification have been performed. The influence of the type of coil (E or K) upon EGF bioactivity, assessed in an in vitro cell assay, was compared to that of the fragment crystallizable (Fc) domain of immunoglobulin G by monitoring phosphorylation of EGF receptor (EGFR) upon chimeric EGF exposure. Our results demonstrate that the type and the location of the tag have a strong impact on growth factor bioactivity (EC50 ranging from 5.5 to 63 nM). Additional surface plasmon resonance-based biosensor experiments were conducted to test the ability of captured chimeric EGF to bind to their receptor ectodomain in vitro. These experiments indicated that the oriented coiled-coil-mediated immobilization of EGF was significantly more efficient than a random approach as coil-tagged EGF displayed enhanced affinities for artificially dimerized EGFR ectodomain when compared to Fc-tagged EGF (apparent KD of 5 pM vs. 16 nM). Altogether, our results highly suggest that coil-tagged chimeras represent an attractive avenue for the oriented immobilization of growth factors for tissue engineering applications and that HEK293 cells offer a robust platform for their expression in a bioactive form.